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© Method for manufacturing a catheter with at least one high-pressure lumen and catheter. 



© The invention relates to a method for the manu- 
facturing of a catheter with at least one high-pres- 
sure lumen and one low-pressure lumen. The meth- 
od comprises the manufacturing of a thin tube-like 
element with a high-pressure resistant sheath defin- 
ing the high-pressure lumen, the incorporation of the 



tube-like element in a thicker tube-like element 
whilst leaving a space for a longitudinal channel 
forming the low-pressure lumen and arranging con- 
necting members at one end forming connections 
with the lumens. 
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The invention relates to a method for making a 
catheter with at least one high-pressure lumen. 
Such a catheter is for example known from EP-A-0 
442 579 from the applicant. The hydro-thrombec- 
tomy catheter described therein comprises a high- 
pressure lumen which bends back at the distal end 
and ends in a nozzle which is directed along an 
opening in the low-pressure Jumen. By supplying a 
liquid under high pressure through the high-pres- 
sure lumen close to the opening in the low-pres- 
sure lumen, a suction is created by ejector action 
with which for example thrombi can be removed. 

The object of the invention is to provide a 
method for manufacturing such a catheter. 

The process of the invention is characterised in 
claim 1 . By using a separate, thin tube-like element 
with a high-pressure resistant sheath which defines 
the high-pressure lumen, the catheter can with- 
stand very high pressures in the high-pressure 
lumen. The thicker tube-like element in which the 
thin tube-like element has been incorporated can 
be manufactured of a different material, for in- 
stance a less pressure-resistant and more pliable 
material, so that the manufactured catheter will 
nevertheless display the required flexibility. 

An advantageous embodiment of the method is 
characterised in claim 2. The thin tube-like element 
is used as mandrel around which the thicker tube- 
like element is extruded. 

Another method according to the invention is 
characterised in claim 3. Incorporating the thin 
tube-like element in the thicker one occurs during 
the final stage of manufacturing the catheter, 
whereby the tube-like elements to be joined have a 
length matching the length of the catheter to be 
manufactured. 

When a strong adhesion of the thin tube-like 
element in the thicker one is required, the measure 
as set out in claim 4 is preferably employed. The 
thin tube-like element has in that case its own 
space in which it has been incorporated in the 
thicker tube-like element. 

A simple embodiment of the method which can 
be carried out very easily, is characterised in claim 
5. The low-pressure lumen in the thicker tube-like 
element can thus be given the maximum effective 
cross-section. The thin tube-like element can very 
easily be incorporated in the thicker one, as it is 
surrounded by space in the channel forming the 
low-pressure lumen. 

In order to obtain the required compression 
resistance of the thin tube-like element, the mea- 
sure as set out in claim 6 is preferably employed. 
Reinforcement of the plastic material can be 
achieved by employing a known extrusion-method 
wherein during the extrusion 'threads' of a plastic 
material, which in solidified state have a high ten- 
sile strength, are extruded simultaneously in con- 



trastive helically shaped bands in the extrusion 
profile. 

Another possibility is characterised in claim 7. 
With the present standard of technology, very thin 
5 tube-like elements with a very thin wall can be 
manufactured in this way which, due to the re- 
inforcing layer, have a very high compression re- 
sistance. 

The invention relates to and also provides a 

70 catheter as characterised in claim 8. 

The invention will be explained in greater detail 
in the following description with reference to the 
attached drawings. 

Fig. 1 shows schematically part of a catheter 

js manufactured by the method of the invention. 

Fig. 2 illustrates schematically a manufacturing 
method of the invention. 

Fig. 3 shows, partly in a longitudinal cross- 
section, part of a catheter manufactured by the 

20 method of the invention. 

Fig. 4 shows a cross-section of fig. 3. 
Fig. 5 and 6 represent views of a catheter 
manufactured by another method of the invention 
corresponding to fig. 3. 

25 Fig. 7 shows a cross-section of a catheter 
manufactured by yet another method of the inven- 
tion corresponding to fig. 4. 

The catheter 1, partly shown in fig. 1, com- 
prises in the usual manner a basic body 2 with a 

30 distal end 3 which is introduced into the body of a 
patient during treatment. The proximal end, to 
which the connecting pieces have been attached, is 
not shown in fig. 1 . 

The catheter 1 is of the thrombectomy type 

35 and has an opening 4 in the distal end 3 through 
which for example blood clots can be removed 
from the body of a patient. With this catheter the 
suction is generated by an ejector action at the 
opening 4, which is achieved as a liquid jet inside 

40 the catheter is directed along the opening 4. 

The liquid for this liquid jet is supplied through 
a high-pressure lumen which bends back at the 
distal end 3 of the catheter 1 and ends in a nozzle, 
which is directed along this opening 4. 

45 With the catheter 1 , which has been manufac- 
tured by a method of the invention, the high-pres- 
sure lumen 9 has been formed in a separate thin 
tube-like element 5 which has been incorporated in 
a thicker tube-like element 2 in which also a low- 
so pressure lumen has been formed which is con- 
nected to the opening 4. The low-pressure lumen 6 
and the high-pressure lumen 9 are connected to 
the connecting pieces at the proximal end of the 
catheter 1 mentioned above, in the usual manner. 

55 The thin tube-like element 5 has a high-pressure 
resistant sheath, so that a high pressure can be 
generated in the high-pressure lumen, wherein, al- 
though the cross-section of this lumen is small, a 
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considerable liquid flow can be generated. 

Fig. 2 shows schematically the method accord- 
ing to an embodiment of the invention. 

A great length of the thin tube-like element 5 
has been manufactured beforehand by means of 5 
an extrusion process for instance. The material 
used is such that the required high-pressure resis- 
tance of the thin tube-like element 5 is obtained. 

The manufactured thin tube-like element 5 is 
wound on a storage reel 10 and is fed through a ro 
schematically illustrated extrusion machine 11. The 
thin tube-like body functions as mandrel during the 
extrusion of the thick tube-like body 8 around it. 
The thin tube-like element 5 is incorporated in the 
thicker tube-like element 8, as this thicker tube-like js 
element is extruded around the thin one. 

Thus a great length of basic material can be 
manufactured comprising a thicker tube-like ele- 
ment 8 with incorporated in it thin tube-like element 
5. 20 

Fig. 3 shows the basic materia! made in this 
way in greater detail. 

The sheath of the thin tube-like element 5 
consists of reinforced plastic material. More in par- 
ticular, this element 5 has been made up of an 25 
inner basic layer of a suitable plastic material, a 
reinforcing layer of thin metal wire 12 braided or 
wound around it. and surrounding it ail an outer 
layer of plastic material. This method for manufac- 
turing a pressure resistant tube-like element is in 30 
itself known for making catheters for instance. 

The thicker tube-like element 8 in which the 
thin one 5 has been incorporated, is formed in 
such a way during the extrusion process that two 
channels or lumens are formed. The first lumen 7 35 
will contain the thin pressure resistant element 5 
and the other lumen will form the low-pressure 
lumen 6. 

Fig. 5 illustrates another method. Hereby the 
thicker tube-like element 15 is extruded separately 40 
with two channels 16 and 17. The channel 16 forms 
the low-pressure lumen and the channel 17 will 
contain the thin tube 18 with the high-pressure 
lumen. During the manufacturing process suitable 
lengths of the thin tube 18 and the thicker tube 15 45 
are taken from a supply of it and the thin tube-like 
element 18 is pushed into the channel 17 made for 
this purpose. In order to be able to push the tube- 
like element 18 properly into the channel 17, the 
thicker tube-like element 15 can be compressed, 50 
for instance by pushing it together on a mandrel 
inserted in channel 16. Consequently the diameter 
of the channel 17 will increase slightly. After insert- 
ing the thin tube 18, the thicker tube-like element 
15 is straightened out again as a result of which 55 
the thin tube 18 will be stuck tightly inside the 
channel 17. A lubricant can of course be used in 
order to facilitate this process. 



The catheter 20 shown in fig. 6 has been 
manufactured in this way. 

The thicker tube-like element is however made 
up of a number of aligned parts 21 and 22. The 
parts 21 and 22 have different material properties 
so that for instance the constituent parts become 
gradually more pliable towards the distal end. 

Each of the parts 21 and 22 has a cross- 
section corresponding to the cross-section of the 
thicker tube-like part 8, as shown in fig. 4. The 
channel 23 with the largest bore forms in this case 
once again the low-pressure lumen and the chan- 
nel 24 is designed to house the thin, high-pressure 
tube 25. The different parts 21, 22 are placed 
against each other end to end and connected for 
instance by glueing or welding. 

Although embodiments have been described 
here comprising one high-pressure lumen and one 
low-pressure lumen other configurations are possi- 
ble as well of course. A catheter may comprise 
several high-pressure lumens and also several low- 
pressure lumens. The illustrated embodiments are 
however, for the described application as hydro- 
thrombectomy catheter, the appropriate embodi- 
ment. 

With the embodiment of fig. 7, the thin tube- 
like element 32 with the high-pressure resistant 
sheath, has been incorporated in a thicker tube 31 
which defines only one channel. That part of the 
cross-section not occupied by the thin tube 32 
forms in that case the low-pressure lumen. 

It is obvious that this catheter 30, as shown in 
fig. 7, can be manufactured simply by pushing the 
thin tube 32 into the channel of the thicker tube 31. 
The cross-section of the remaining low-pressure 
lumen 33 has in this embodiment the maximum 
dimension as no additional material is present for 
housing the thin tube-like element 32 which defines 
the high-pressure lumen 34. The thicker tube-like 
element 31 of this embodiment can be manufac- 
tured cheaply so that the entire catheter manufac- 
tured in this way also entails few costs. 

As mentioned before, the thicker tube-like ele- 
ment can be manufactured of a relatively flexible 
material as this material itself is not subjected to 
high pressures. Thus the catheter manufactured 
according to the method of the invention can dis- 
play the required flexibility especially at its distal 
end. 

Claims 

1. Method for manufacturing a catheter with at 
least one high-pressure lumen and one low- 
pressure lumen comprising the manufacturing 
of a thin tube-like element with a high-pressure 
resistant sheath defining the high-pressure 
lumen, the incorporation of the tube-like ele- 
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merit in a thicker tube-like element whilst leav- 
ing space for a longitudinal channel to form the 
low-pressure lumen and arranging connecting 
members at one end forming connections with 
the lumens. 

2. Method according to claim 1, wherein the thic- 
ker tube-like element is extruded around the 
thin one. 

a Method according to claim 1, wherein the thin 
tube-like element is pushed inside a longitudi- 
nal channel of the thicker tube-like element 

4. Method according to claim 3, wherein the thic- 
ker tube-like element is an extrusion profile 
with two lumens in one of which the thin tube- 
like element has been incorporated and 
wherein the other forms the low-pressure 
lumen. 

5. Method according to claim 3. wherein the thin 
tube-like element is incorporated in a longitudi- 
nal channel of the thicker element which has a 
larger internal diameter than the external diam- 
eter of the thin element. 

6. Method according to one of the previous 
claims, wherein the thin tube-like element con- 
sists of a reinforced plastic material. 

7. Method according to claim 6, wherein the thin 
tube-like element is made up of an internal 
basic layer of plastic material, a reinforcing 
layer of thin metal wire braided or wound ar- 
ound it and an outer layer of plastic material. 

8. Catheter comprising a thin tube-like element 
with a high-pressure resistant sheath defining a 
high-pressure lumen, which has been incor- 
porated in a thicker tube-like element whilst 
leaving space for a longitudinal channel for- 
ming a low-pressure lumen and wherein at one 
end connecting members have been arranged 
forming connections with the lumens. 



like element has been incorporated and 
wherein the other one forms the low-pressure 
lumen. 

5 12. Catheter as claimed in claim 10, wherein the 
thin tube-like element has been incorporated in 
a longitudinal channel of the thicker element 
which has a larger internal diameter than the 
external diameter of the thin element. 

10 

13. Catheter as claimed in one of the claims 8 - 
1 1 , wherein the thin tube-like element consists 
of reinforced plastic material. 

rs 14. Catheter as claimed in claim 13, wherein the 
thin tube-like element is made up of an internal 
basic layer of plastic material, a reinforcing 
layer of thin metal wire braided or wound ar- 
ound it and an outer layer of plastic material. 

20 

15. Catheter as claimed in one of the claims 8 - 
14, wherein the thicker tube-like element is 
made of a more pliable material than the thin 
tube-like element. 

25 

16. Catheter as claimed in claim 15, wherein the 
thicker tube-like element consists of a number 
of aligned parts with different properties. 

30 
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9. Catheter as claimed in claim 8, wherein the 
thicker tube-like element is extruded around 
the thin one. 

10. Catheter as claimed in claim 8, wherein the 
thin tube-tike element is pushed inside a lon- 
gitudinal channel of the thicker tube-like ele- 
ment. 



11. Catheter as claimed in claim 10, wherein the 
thicker tube-like element is an extrusion profile 
with two lumens in one of which the thin tube- 
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